SPUTTERING CHAMBER AS WELL AS VACUUM TRANSPORT CHAMBER AND VACUUM 
TREATMENT SYSTEMS HAVING SUCH CHAMBERS 



BACKGROUND OF THE INVENTION 
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The present invention relates to a sput 
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teringychamber having 
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1 4 ZWft^jLeast one sputtering source with a new sputter surface at 

\ 

^ lfgast approximately symmetrical with respect to a central axis 

and a substrate carrier! which is rotatable m a driven manner 
about a substrate carrier axis. The central axis and the 
substrate carrier axis are oblique with respect to one another. 



Furthermore, t'. 
treatment system havUnd 
vacuum transport chamb< 
a vacuum treatment syst 



sent invention relates to a vacuum 
lentioned sputtering chamber, a 
/-shaped workpieces, and finally 
^m ha^icx^ a vacuum transport chamber. 



I above - 



r fori disl- 



U.S. Patent Nos . 4,618,561 and 4,664,935 describe 
conventional sputtering chambers. The central axis of the 
sputtering source is arranged it an oblique angle with respect to 
an axis of rotation of a substrate carrier. The substrate 
carrier is rotated in a driven manner about the substrate carrier 
axis. With this sputtering Ichamber, coating uniformities of 
better than + 4% are achieved opi wafers, whose diameters may be 
up to 2 00 mm. 

During the manufacturing of nstorage disks, particularly of 
optical storage disks, such as mini floppy disks or CDs ; further, 
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during the manufacturing of masters, but also for the 
manufacturing of piezoelectric wafers, of wafers for the 
production of semiconductors, in this case, particularly also for 
wafers for the implementation of SAW's (Surface Acoustic Waves), 
it is extremely important to reach a uniform layer thickness 
distribution which is at\ least equally good as, if not better 
than, that which can be\ achieved with the known sputtering 
chambers. In addition, the coating rates should be as high as 
possible in order to achieve poating times which are as short as 
possible and thus productjor\ ijates which are as high as possible. 



SUMMARY OF THE INVENTION 



It is an object of Ithe \ invent i 
chamber of the initially 
the coating rates are increa 
can be achieved whic 



are 



n to suggest a sputtering 
ntifcmed Xype by means of which, while 
layer thickness homogeneities 
better than those achievable by 



means of the known sputtering chambers . 

This object has been achiteved, according to the present 
invention, by providing an \ improved sputtering chamber, 
specifically one in which the sputtering source is a magnetron 
sputtering source . 



While, in a conventional sputtering source, the sputtering 
surface of the target is removed\ essentially uniformly, the 
situation is completely different \ with magnetron sputtering 
sources. Because of the tunnel -shaded magnetic field which is 
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inherent to the\ magnetron sputtering sources, is built up over 
the sputtering surface of the target and is closed in itself, a 
surrounding erosiin trough is formed on the sputtering surface. 
The erosion trough A as the sputtering-of f time increases, varies 
the direction characteristic of the sputtered-of f target 
material. If several tunnel fields are provided, surrounding 
erosion troughs may beVformed. 



Although magnetron \ sputtering sources result in higher 
sputtering-of f rates and \ thus also higher coating rates than 
conventional sputtering sjources, they are much more critical with 
respect to the achievable uniformity of the layer thicknesses. 

e a s t/$>nig.h jng that with the use according 
gmetron \ sputtering source at the 



It is therefore even moi; 
to the invention of 



sputtering chamber according to\ the invention, not only a higher 
coating rate can be achieved and\ thi^s shorter coating times, but 
also coating thickness yinif ormid/es are achieved which are at 
least as good as and even ^/significantly better than those 
achievable with conyeritipn^l sputtering chambers 



It is another object of the present invention to integrate 
the above-mentioned sputtering chamber! according to the invention 
into a vacuum treatment system such that, in an automated manner, 
the fast coating times, which can be achieved by the sputtering 
chamber according to the invention, can also be utilized to their 
full extent. This is achieved by a vacuum treatment system in 
which the above-mentioned sputtering chamber is connected by way 
of one or several transport chambers witn at least one lock 



chamber, at which \substrates are transferred inward from the 

surroundings into the vacuum or are transferred outward from the 

\ 

vacuum into the surroundings . 



tr^ 



for 



Furthermore, a vac 
is conceived particular 
inventive per se and ^hi^h 
sputtering chamber accojrdiri 
treatment system with 
addition, particularly in pre 
chamber according to th<^ mv 
inward- transfer and outward- t 
coated and coated subst 



v 



nsport chamber is suggested which 
short transport cycles, which is 
an be ideally combined with the 
invention to form a vacuum 
£n\ely shor^t transport cycles and, in 
erred Embodiments of the transport 
it±j6n, leads to extremely short 
fer cycles of substrates to be 



The sputtering chamber and the\ transport chamber according 
to the invention as well as the \ systems according to the 
invention are suitable particularly nor the coating of optical 
data storage substrates as well as masners for the manufacturing 
of such optical data storage disks or ofi piezoelectric wafers or 
wafers for the production of semiconductors. 
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BRIEF DESCRIPTION \OF THE DRAWINGS 

Other objects, \ advantages and novel features of the present 
invention will became apparent from the following detailed 
description of the inVention when considered in conjunction with 
the accompanying drawings . 



Figure 1 is a sc 
according to the invent 



ic view of a sputtering chamber 



Figures 2a anp . 2b\ 
arrangement, as prc^videc. 
according to the invent 
respect to substrates det>os 



ar^/top views of a substrate carrier 
the spattering chamber of Figure 1 
on, ^or defining the relationships with 
ite& tiiereon; 



Figure 3 is a schjpnatic yiew of the arrangement of the 
substrate carrier and the magnetron sputtering target on a 
sputtering chamber according to uhe invention for defining the 
mutual geometrical position relationships ; 

Figure 4 is a representation \ similar to Figure 1 of a 
sputtering chamber according to the invention but having a double 
magnetron source; 



Figure 5 is a schematic view of another currently preferred 
embodiment of the sputtering chamber according to the invention, 
in which a process space is partitioned of] 
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Figure 6 is a\ schematic side view of a vacuum treatment 
system according to^ the invention with a sputtering chamber 
according to the invention, shown in partial cross-section; 

Figure 7 is a top view of a vacuum treatment system 

according to the invention basically constructed similar to the 

system of Figure 6, but paving several treatment stations and an 
inlet /out let lock; 



Figure 8 is a parycia\ly 
chamber according to th 
chamber according to the 
system of a preferred cons t\xfrCc% ion 



myei 



veatia 



simplified view of a transport 
tion, combined with a sputtering 
forming a vacuum treatment 
accbrding to the invention ; 



Figure 9 is a top view v of 
II -II of Figure 8; and 



transport chamber along line 



Figure 10 is a graph of layers thicknesses removed along the 
substrate radius as the result of described coating experiments. 

DETAILED DESCRIPTION OF THE DRAWINGS 



Figure 1 shows a sputtering chamber having a magnetron 
sputtering source 1. The tunnel-shaped magnetron magnetic field 
H which is closed in itself and extends \around the central axis Z 
of the source 1 is schematically illustrated above the sputtering 
surface 3 of a target arrangement of tne magnetron sputtering 
source 1. In the top view, that is, viewed in the direction of 
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the central axis Z, the \ sputtering surface 3 of the magnetron 
source 1 may have a rectangular, square, elliptical design etc., 
but is preferably rotationally symmetrical with respect to the 
central axis Z. However, \ the central axis Z is definitely 
situated in a plane of symmetry of the sputtering surface 3 
viewed in the top view. Furthermore , the sputtering surface, in 
its new condition, called a new sputter surface, may at least 
essentially be planar or defioe a \oncave surface. A single 
tunnel -shaped magnetic field /H may be/ provided which is closed in 
itself and extends around /the central axis Z, or two or more 
fields may be provided. 

In addition, the one or several provided magnetron fields H, 
which are closed in themselves and exterid around the central axis 
Z, may be constructed in\a steady^tiate manner or in a varying 
manner with respect to time, as, for example, by providing moving 
magnet arrangements below the target arrangement with permanent 
magnets and/or solenoids or, generated by solenoids which are 
selectively triggered with respect to time. 

With reference to Figure 1, the sputnering chamber according 
to the invention has a substrate carrier! 5 which, in a driven 
manner 6 is rotationally movable about a substrate carrier axis 
A. The substrate carrier 5 is constructed such that it can 
accommodate an individual substrate 7 (Figure 2a) , preferably 
centered with respect to the substrate carrier axis A, or it can 
accommodate several substrates 7a, pref erably \ also in a centered 
manner, (Figure 2b) . In this case, the one siibstrate 7 or also 



the several substrates 7a can definitely overlap the substrate 
carrier 5, as illustrated in Figures 2a and 2b at 7* and 7a'. 

In the following description, the diameter O s indicates 
either 

the substrate diameter according to Figure 2a, or the diameter of 
the outer substrate boundarA line according to Figure 2b. 



char 



On the sputterim 
differently shaped 
substrates, can definitely 1 alio 1 



er according to the invention, 
ubstrat^s, like square or rectangular 
utter -coated . 



mg \proc 



The magnetron sputte 

reactive or non-reactive rfanner 

source DC, DC+AC, can be op^ 

V 

in which case AC can be chosen up iinto the HF-range, 



ess can take place in a 
d the magnetron sputtering 
ith pulsed DC or with pure AC, 



The central axis Z and the sybstrate carrier axis A are 
oblique with respect to one anothez\. They do not necessarily 
intersect one another. 



For this reason, in the following only a - partially 
preferred - special case of the "intersection point" of both axes 
Z, A is addressed; more generally, thl v "site of the smallest 
spacing" of the two axes is mentioned. 
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When the angle ife addressed which the axes Z and A. take up 
with respect to one anoVher, in the case of inclined axes, this 
angle is determined in khat one axis is displaced in parallel 
until both axes are situa\ed in a plane. This results in the 
angle in this plane. 



However, in a prefer 



iment, as shown in Figure 1 at 



point P, the central axis Z oV /the source 1 and the substrate 

i 



carrier axis A intersect a* 




mentioned axes Z and A 
pect to one another, they 
e , to which the following 



Irrespective of whetherl the 
intersect or are inclined with 
definitely preferably encl 
applies : 

30_ < < 60_, 

preferably 

4 0_ < < 55_, 
particularly preferably 

43_ < < 50_, 
in this case, extremely preferably an angle\ □ e 45_. 
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When this angle \ is precisely maintained, the uniformity of 

\ 

the thickness of the deposited layer is optimized. 

As schematically illustrated In Figure 3, the site L of the 
shortest distance between the central axis Z and the substrate 
carrier axis A is preferably situated at least approximately on 
the center of the substrate carrier 5, in this case, preferably 
on the surface to be coatek of a centered substrate 7, 7 1 . 



The sputtering sour 
arranged in the space Zn an 4rb: 

As further illustrated 



:ording to the invention can be 
.trarily oriented manner. 



substrate surface onto c 



T , igu^'e v 3 / the projection of the 
plan^ E z perpendicular to the central 
axis Z is preferably smaller \ than t^fie projection of the new 



sputter surface onto this 



plane \E Z . 



Figure 3 qualitatively shows the erosion trough 15 which 
forms during the operation on the\ sputtering surface and extends 
around the central axis Z, or a stecond erosion trough 15a, when 
two surrounding tunnel - shaped magnetic fields, which are closed 
in themselves, are implemented. 



With respect to the central axis\ Z, r Tr indicates the radius 
of the site of the largest erosiqn depth of the radially 
outermost erosion trough 15. 

In a preferred embodiment of \the sputtering chamber 
according to the invention, the following ratio is obtained 
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between this radius | r TR and the distance D between the new 
sputter surface and tAe site L or between the new sputter surface 
and the substrate carrier 5 

1/4 < r T \ / D < 2/3 . 

Furthermore, the following preferably applies according to 
Figure 3 to the diameter \. T of the projection of a rotationally 
symmetrical new sputter ^urface onto the plane E z and the 
mentioned distance D 

3/4 < <t> T / D<^ 
in this case, particularly th\s fallowing applies 

4> T e 1.2 E/. 



With respect to the di 
respect to the above-mer|ti 
preferably applies 

3> s / D < 1 . 8 



e definition above) , with 
onlpd distance D, the following 



Furthermore, the following preferably applies in a preferred 
embodiment with respect to the above-mentioned diameter <t> s and 
the above-mentioned sputtering surface diameter or sputtering 
surface projection diameter O x 

0.5<O s /<I> T <2.4. 

preferably 

1 < <E> S / < 2 . 4 . 



Particularly in the case of axels Z and A which, as 
illustrated in Figure 3, intersect at least approximately, the 
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indicated dimensioning \rules result in an optimal utilization of 
the material sputtered \ of f the target 4 with respect to the 
material placed on the lubstrate or substrates, specifically of 
at least 10%. In this case, layer thickness deviations along the 
coated substrate surfaces! of no more than + 1% are reachable 
without, particularly on a\ plane round target, special measures 
having to be taken with respect to the formation of the erosion 
troughs. \ 

In addition, the ab^ve -mailt ioned dimensioning rules lead to 
the following advantages:! minimal sensitivity of the resulting 
uniformity of the layer tkio!krrass^s to variations of D and thus 
also to the increasing erosion o£ thfe target in the course of its 
service life; minimal sensltivitV j6f the uniformity of the layer 
thicknesses to changes of Ithe eniosion profile or profiles; and 
minimal sensitivity ofx ^he^ urfif ornkty of the layer thicknesses to 
positioning errors of the substrate or substrates on the 
substrate carrier 5 . \ 

In a particularly preferred! embodiment the following 
applies: \ 

5 0 mm < O s < 400 mm, \ 
in this case, preferably \ 

50 mm < <3> s < 300 mm, \ 
particularly preferably and particularly used for individual 
substrates in a centered manner with Respect to the substrate 
carrier axis A, diameter 4> s of 64 mm\ (particularly for mini 
floppy disks) , 120 mm (particularly for CDs) , 160 to 240 mm (for 
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CD masters) . For the highly precise depositing of layers on 
piezoelectric wafers, \the substrate holding device is preferably 
sized for substrate ^diameters of at least 75 mm; for the 
treatment of wafers fir the semiconductor production for the 
receiving of wafers, it\ is sized with diameters of between 150 
and 3 00 mm. \ 

As schematically illustrated in Figure 4, two or more 
sources 10a, 10b, of which at least one is a magnetron source, 
may act simultaneously orialternately on the same substrate 
carrier 5 or the subst^mtee placed thereon. As a result, it 
becomes possible tJ depdsdit, for example, alloys while 
maintaining the initially ^en£j_oned requirements or other 
compounds while including J&\e possibility of also sputtering 
reactively. Precise positioning of /the substrate carrier 5 in 
the Z- and X-direction Allows VEor Adjustment of source- specif ic 
coating characteristics, y \/ 

Figure 5 schematically shows! another preferred embodiment of 
the sputtering source according t® the invention. The magnetron 
source 1 and the substrate carrier 5 or substrates deposited 
thereon, in the machining positionA close off a process space PR 
in that the substrate carrier 5 or k substrate itself are placed 
so far against side walls 22 of the Vacuum chamber that the free 
rotating movement 4 is still ensured. For this purpose, as 
illustrated in Figure 5, the substrate carrier can not only be 
driven to carry out the mentioned rotating movement 4 but can 
preferably also be lifted linearly inVo the machining position 
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and be lowered from it. By the uncoupling of the process space P 
from other chamber \parts , particularly with movable parts, the 
particle contamination is reduced during the coating. 



Figure 6 schematically shows a first embodiment of a vacuum 
treatment system according to the invention having at least one 
sputtering chamber 2 0 according to the invention. The sputtering 
chamber 20, together winh the magnetron source 21 , which, for 
maintenance purposes or for a target change, can be folded open 
as illustrated by a byol&en line, is flanged to a transport 
chamber 23. A transport devicef 27, which is rotationally movable 
about an axis of rotfa^tion Y&J&y a sjxi ve 25 / operates in the 
transport chamber 23. None , ^S^o or more] (see Figure 10) transport 
arms 2 9 with at least one component radial with respect to the 
axis B project to the omtside\ f ram the axis of rotation B and 
each carry substrate (^rrie^^Bl. As indicated by the double 
arrow F, the substrate carriers \31 can be moved out in a driven 
manner; in particular, can be moved into the machining position 
and be moved back therefrom, and further, as explained above, can 
be rotated in a driven manner about the axis A of the substrate 
carriers 31. \ 

Analogous to the top view of Figure 6, Figure 7 is a top 
view of a system with several treatment stations, at least one of 
which being a sputtering chamber according to the invention. 
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Directly at the I transport chamber 2 9 or via additional 
transport chambers, at least one lock chamber 33 is provided, 
whereby the substrates \to be treated are transferred inward from 
the surroundings into tne vacuum or are transferred outward from 
the vacuum into the surroundings. After being transferred 
inward, the substrates are fed by one or several transport 
devices , optionally af ter \ passing through additional treatment 
steps, to a sputter coating station according to the invention, 
such as station 21 of Figure\6. 



., illustrates a transport chamber 
>ined with a magnetron sputtering 
type according to the invention, 



, fd^m a system according to the 




Figure 8 , on the hai 
according to the invention, col 
chamber of the above -mfent\ionec 
which together, on the oth^r 
invention 



Figure 9 is a sectional} view ^according to Line II -II of the 
arrangement according . to F igvt^e 8. The combination of the 
transport chamber and the lock chaVnber to be described in the 
following with the above-described magnetron sputtering chamber 
according to the invention results in\an extremely compact system 
configuration with short transfer and transport cycles and, 
because of the sputtering chambers accc^rding to the invention, in 
coating cycles which are just as short. 



The vacuum transport chamber 41 according to the invention 
has an interior 43 which, on the one hanc^, is bounded by a base 
plate 45 and, on the other hand, is bounded by a side wall 
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structure 47 as well a,s a covering structure 49 situated opposite 
the base plate 45. \ The interior surface of the covering 
structure 4 9 can preferably be spaced away from the interior 
surface of the base plate 45 by a distance d which preferably is 
no more than identical td the thickness D of the base plate 45, 
preferably and as illustrated, even significantly smaller. 

In the covering structure 4 9 of the transport chamber 
according to the invention, yorkpiece pass-through openings 51 
are provided; in the case oM: the embodiment illustrated in 
Figures 8 and 9, two of /^u^h^ openings 51 being provided. 
Naturally, more than two /bf the \at/ove-mentioned openings 51 may 
be provided. 



A transport device \57, tyhoset/ currently preferable 
construction is illustrated ^g^ticujjarf'ly in Figure 9, operates in 
the transport chamber according tfo the invention. Flanged 
laterally to the base plate 45 or to the side wall structure 47, 
a rotational axis hosing 51 is provide^, wherein the driving axis 
of rotation 55 of the transport device \57 is disposed. The axis 
of rotation 55 aligned perpendicularly tto the interior surface of 
the base plate 45, in the illustrated preferred embodiment of the 
transport chamber according to the invention, carries a transport 
ladle 59 as the transport device 57. The\ transport ladle 59 has 
a stem 60 and a plate-type workpiece receiving device 61. As 
illustrated in Figure 9, the transport ladle 59 is swivelled from 
a first swivelling position, in which the workpiece receiving 
device 61 is aligned with one of the two openings 51, into the 
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second position illustrated by a broken line, in which the 
workpiece receiving devicqj 61 is aligned with the second of the 
above-mentioned openings \51. As illustrated, the axis of 
rotation 55 of the transport device 57 is arranged offset with 
respect to a connection line of the central opening axis Z 5 i 
entered in Figure 9. Furthermore, the openings 51 at the 
transport chamber according \to the invention are situated so 
close to one another that, as \illustrated particularly in Figure 
8, just enough space exists! in-between, for - as will be 
explained in the following - arranging or flanging one machining 
station to one of the two opej 



As a result of the abov^-mei 
rotation 55 as well as the. n\ii 
openings (Figure 9) , optimally 
implemented for the transport device 



position of the axis of 
.zing c}f the spacing A of the 
shorj£ transport paths are 
, with swivelling angles 1 



of no more than 12 0_, pref erably^no more than 90_. 

In the preferred illustrated embodiment, a lock chamber is 
integrated at one opening 51. One opening 51a is provided with a 
cover 65 which, as illustrated in Figure 8, can be swivelled in a 
motor-driven manner about a swivelling\ axis 67. This axis is 
preferably situated between the opening s\ 51 . The cover 65 seals 
off by way of sealing devices 69 against \ outer edge parts of the 
opening 51a on the covering structure 4 9\. The sealing devices 
69, in the closed state can optionally bA braced by the linear 
motor cover drive which will be described below. 
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Figure 8 illustrates the workpiece receiving device. 61 in 
alignment with the opening 51a as well as in an alignment with 
the additional opening 51,\51b. In the area of the opening 51a, 
a sealing arrangement is provided at the inner opening edge 
surface of the covering structure 49, preferably in the form of a 
hydraulically , specifically \ pneumatically operable expandable 
seal 71, which is acted upon by pressure medium by way of a 
connection piece 73. By the admission of pressure to the 
expandable seal 71, this seal 70. is sealingly pressed against the 
edge area of the workpiece receiving device 61. In order to 
absorb this peripheral st ress ing of the seal without any 
distortion, the workpiece/receivtLYLg device 61 abuts on the base 
plate side, particular!^ (in ±\p peripheral area. In the 



illustrated preferred embodiment 
way another surrounding, 
pneumatically operable and eVpandAble 
upon by pressure medium by way\ of one c/r 



sej 



^ abutting takes place by 
aulicWlly, but preferably 
'eal 75, which is acted 
several connections 77. 
71 and 75 may be situated 
on inner base plate and 



As illustrated, the surrounding 
opposite one another, in each cas 
covering structure surfaces, or may optionally be offset. In any 
case, they accommodate between one another, with the admission of 
pressure, the workpiece receiving device 61 in a sealingly 
bracing manner. 



The seal 75 closes off a remaining chamber volume 79 between 
the underside of the workpiece receiving device 61 and the 
interior surface of the base plate 45. This volume as well as 
the actual lock chamber between the closed cover 65 and the 
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iide of tl 



peripherally sealed top side of the workpiece receiving device 61 
is pumped down through a center opening 81 (see also Figure 9) on 
the workpiece receiving device 61 and a pump connection piece 83, 
preferably centered with nespect to the opening axis Z 5 i, on the 
base plate 45. For a fArther reduction of the lock chamber 
volume, the cover 65, as illustrated in Figure 8, is indented 
toward the workpiece receiving device 61 to such an extent that 
its inner surface just barel\y does not touch a workpiece 85 held 
in the receiving device 61 

If the workpiece 85, as\, for example, the storage disks, 
particularly the optical/storage disks, is provided with a center 
opening, the reaching-tjhrough VHrom the pump connection piece 83 
to the lock chamber volume IfeSveNvthe workpiece takes place 
unhindered through this center <±>pening\of the workpiece. If the 
disk- shaped workpiece is ionstrVicted /without a center opening, 
(not shown) radial connection channels in the workpiece- facing 
surface of the workpiece receiviVig device 61 can improve this 
reaching- through, as, for example, \a network of radial grooves. 

The preferred, extremely compact vacuum treatment system 
illustrated in Figures 8 and 9 uses the transport chamber 
according to the invention with only just two openings 51, 
specifically openings 51a and 51b. While, as explained above, a 
smallest-volume lock chamber is integrated at the opening 51a, a 
workpiece treatment station is flanged tto the second opening 51b. 
In the implemented form of the illustrated system, particularly 
for the sputter coating of circular-)£isk- shaped workpieces, 
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particularly of storage disks, in this case, particularly of 

i 

\ 

optical storage disks, the sputtering station 80 according to the 
invention is mounted on tihe opening 51b. 

In this case, the ceVitral axis Z s of the sputtering source 
80 is sloped away from the\other opening 51a such that the linear 
drive 83 for the swivelling movement of the cover 65 can be 
mounted on the mounting f\lange 82 for the inclined mounted 
sputtering source 80. 



In the illustrated 
be lifted off the workp 
plate 45, a lifting an 



sputtering system, a central part 84 can 
eiving device 61. On the base 
rotating drive 8 6 is mounted which is 
aligned with the axis Z 51b .\ I^"the "torkpiece receiving device 61 
is centered in the openiAg 51l\, byj way of the drive 86, as 
illustrated by letter F in Figure\8^ via the central part 84, the 
workpiece 85 in the machirrdrng^pos^t ion is lifted with respect to 
the sputtering source 80 and siiruiiLtaneously , as illustrated by 
reference letter 4, is caused to rolate, 



In a preferred embodiment, ttie sputtering source 80 is 
mounted to be disposed swivellably about an axis 87, which axis 
87, with respect to the opening 51b,\ is situated opposite the 
axis 67 of the cover 65 and is parallel thereto. As a result, 
the sputtering source 80 can be folded away without impairing the 
cover drive 83 on the flange 82, as, foV example, for servicing 
purposes or for replacing the target, as\illustrated in Figure 8 
by reference letter 3 . 
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The transport chamber according to the invention and the 
vacuum treatment systerm according to the invention achieve a 
highly compact, transport -path-opt imized, constructively simple 
system and chamber which permits a high throughput while highly 
uniform coating layer thicknesses are implemented. It is 

particularly suitable for \the transport and the treatment of 
circular-disk-shaped workpietces, particularly for storage disks, 
and specifically for the treatment of optical storage disks. 



With a system accorc 
substrates were coated,! 
carrier axes, which sub^ 



the invention of Figures 8 and 9, 
centered with respect to the substrate 
lad diameters of 2 00 mm and 24 0 



:rate 



mm. 



The following applied in tkis] case 



Magnetron source; 



ARQ92 0G- source with an NiV7 round 
target sold by the applicant 



target diameter: 



155 mm 



sputtering power: 



500 W br 1 kW 



deposited layer thicknesses: 50 to lbo nm 



target/substrate spacing (D) : 100 mm akd 140 mm 



angle of slope between the central ax^s of the source and the 
substrate carrier axis: 
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45 , 48 and 50 



argon pressure : 



2 x 10" 3 mbar 



Use for master disks\ 



In Figure 10, the 
example are compile 
uniformity of the 
optimization by a sligi 
slope 

The foregoing disc 
illustrate the inveri si- 



ting results of the above-described 
ey demonstrate the extremely good 
de^osi$(ed layer thickness as well as its 
of the above-mentioned angle of 



_osure 



and i s> 



^has been set forth merely to 
not intended to be limiting. 
Since modifications of the disclosed embodiments incorporating 
the spirit and substance of the invention may occur to persons 
skilled in the art, the invention should be construed to include 
everything within the scope of th^ appended claims and 
equivalents thereof . 
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